Worldwide mutation spectrum in cartilage-hair hypoplasia: ancient founder origin of the major70A-->G mutation of the untranslated RMRP.
Pleiotropic, recessively inherited cartilage-hair hypoplasia (CHH) is due to mutations in the untranslated RMRP gene on chromosome 9p13-p12 encoding the RNA component of RNase MRP endoribonuclease. We describe 36 different mutations in this gene in 91 Finnish and 44 non-Finnish CHH families. Based on their nature and localisation, these mutations can be classified into three categories: mutations affecting the promoter region, small changes of conserved nucleotides in the transcript, and insertions and duplications in the 5' end of the transcript. The only known functional region that seemed to avoid mutations was a nucleolar localisation signal region between nucleotides 23-62. The most common mutation in CHH patients was a base substitution G for A at nucleotide 70. This mutation contributed 92% of the mutations in the Finnish CHH patients. Our results using linkage disequilibrium based maximum likelihood estimates with close markers, genealogical studies, and haplotype data suggested that the mutation was introduced to Finland some 3900-4800 years ago, and before the expansion of the population. The same major mutation accounted for 48% of the mutations among CHH patients from other parts of Europe, North and South America, the Near East, and Australia. In the non-Finnish CHH families, the A70G mutation segregated with the same major haplotype, although shorter, as in most of the Finnish families. In 23 out of these 27 chromosomes, the common region extended over 60 kb, and, therefore, all the chromosomes most likely arose from a solitary event many thousands of years ago.